In the Comment written by Krasnikov [1] on our recent paper [2] , the author argues that a spherically symmetric perturbation coming from a massive object located on the other side of the wormhole would just add up to the total mass of the central object, and is therefore useless as an indicator of the wormhole presence. We point out that our Eq. (37) represents an acceleration variation in the motion of the star S2 due to an elliptic (and thus non-spherically symmetric) orbit of the star on the other side perturbing the metric. This time-dependent acceleration variation is in principle distinguishable from the original acceleration coming from the central object. We also point out that the author is trying to apply Birkhoff's theorem in a setup where it cannot be applied in a straightforward way.
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PACS numbers:
We would like to thank the author for finding our paper interesting. We also appreciate his efforts to clarify some issues with our calculations. However, it is easy to see that all the points that the author raises are invalid.
The author's comment [1] is based on observation that the whole setup is spherically symmetric, which would by Birkhoff' theorem imply that the extra force that comes from an object located on the "other side" just adds up to the original central force of the super-massive object, and is indistinguishable from it.
The author's confusion perhaps stems from the fact that our Eq. (36) is a result of a monopole perturbation. However, in section V of our paper [2] , we clearly say that we consider an elliptic orbit of a star located on the "other side". An elliptic orbit cannot be represented with only one monopole, and can be viewed instead as a sequence of monopoles. We estimate the effect in our Eq. (37) by using two monopoles, one for a perigee, r p , and another for an apogee, r a , as
where ∆a is the acceleration variation, µ is the mass of the star perturbing the metric, R is size of the wormhole mouth, and r 2 is the radial coordinate in our space. The source of perturbations is effectively a dipole. Thus, our Eq. (37) represents an acceleration variation in the motion of the star S2 due to an elliptic orbit of the star on the other side perturbing the metric. This timedependent acceleration variation is in principle distin- * corresponding author: De-Chang Dai 1,2 , email: diedachung@gmail.com guishable from the original acceleration coming from the central object.
In the language of symmetries, we do assume a spherically symmetric background, but the perturbations coming from the elliptic orbit ruin this symmetry. Birkhoffs theorem cannot be applied to our perturbed universe anymore.
In his Remark , the author of the Comment makes even a stronger statement. He claims not only that our anomalous acceleration should be indistinguishable from the acceleration coming from the central object, but it should actually be zero, again because of Birkhoff' theorem. To justify his claim, he quotes [3] : Inside the orbit, the perturbation vanishes.
Our expression differs from that in [3] in the second term on the right hand side of Eq. (28). The reason is that [3] uses Zerilli gauge, which is not appropriate in our case. We require that g tt is continuous at the shell of the radius R (the radius of the wormhole mouth). Our physical requirement is that the flux is continuous at the connection of the two space-times, so we have a continuous metric (and its derivatives) there. Continuous g tt and g rr can be found in the Lorentz gauge (see for example Eqs. (46)-(51) and Fig. 1 in [4] ). Therefore, in our case perturbations do not vanish inside the orbit.
The author's confusion in his Remark comes from naive application of Birkhoff's theorem. A wormhole connects two different space-times, and Birkhoff's theorem cannot be applied in a straightforward way. One could see this by going through the derivation of the Schwarzschild solution. In order to make a general spherically symmetric space-time static, one has to redefine the time coordinate in order to absorb the time dependence. But in the case of a wormhole this freedom is limited by the requirement that two space-times are smoothly con-nected at the wormhole mouth. Thus, trivial application of the Birkhoff's theorem is not possible. Another way to see the same thing is to consider an empty spherically symmetric shell on one side of the wormhole. By Birkhoff's theorem, the force inside the shell is zero. But the very presence of the massive shell modifies the asymptotics on one side of the wormhole, and thus ruins the symmetry properties of the original wormhole solution (two identical space-times connected by a throat).
Finally, in the footnote [5] of his Comment, the author states that we did not justify our matching conditions at the wormhole mouth r = R. In the thin-shell and short-throat wormhole approximation that we are working these matching conditions are actually natural. The acceleration must be continuous, if the source of perturbations is not on the shell (wormhole mouth), see for example Eqs. 21.175b and 21.175c in [5] . See also the same choice of conditions (above Eq. (4)) in [6] .
We would therefore like to thank the author of the comment for his interest in our work, however we have to say that it is easy to see that his objections are unfounded.
